Introduction
Folates are essential nutrients for human beings and play a fundamental role in the metabolism of several amino acids and in the synthesis of nucleic acids. They are especially important during pregnancy when the demand for folates greatly increases, with a consequent tendency to drops in folate levels as pregnancy progresses [6, 13, 15] . It has been well established that serum and red blood cell folate concentrations are higher in full-term newborns than in their mothers [2, 5, 10, 14] . Some investigators have suggested that the placenta may concentrate folates, thus guaranteeing high concentrations of this vitamin to the fetus [4, 12] . Folate measurement in the intervillous space of the placenta would provide data on the amount of folate the fetus has at its disposal for uptake. To our knowledge, however, no reports on folate determination in this compartment have been published in the literature. The objective of the present study was to determine and compare serum and red blood cell folate levels in the mother, in the intervillous space of the placenta and in the neonate born at term, in order to contribute to the elucidation of some as yet unexplained points related to folate metabolism in pregnant women and to folate transfer from mother to fetus. 
Material and methods
The sample consisted of 51 parturients and their respective placentas and concepts. The parturients were patients admitted to the University Hospital of Porto Alegre, State of Rio Grande do Sul, Brazil, and were included in the study only after satisfying the following requirements with respect to the ongoing pregnancy: uneventful gestation of 38 to 42 weeks duration; uncomplicated vaginal delivery; newborns showing no abnormalities when examined clinically, weighing more than 2500 g and with an APGAR score of 7 or more during the 1st and 5th minute; no supplementation with folic by Walter de Gruyter Co. Berlin · New York acid during pregnancy, and no intake of drugs acting on folate metabolism. Blood was obtained from the parturients by vein puncture during or immediately after placental expulsion, after a fasting period of at least 3 hours. Blood was collected from the newborns by puncturing the umbilical vein (placental side) immediately after placental expulsion, and from the intervillous space of the placenta by puncturing the chorionic plate according to the technique of MEIRELLES and MATHEUS [8] . Part of the blood was left in a tube without anticoagulant, and the serum was removed and stored frozen at -20 °C until the time for serum folate measurement. The remaining portion of the sample was placed in a tube with 10% EDTA and diluted with 1% ascorbic acid (1 :21 v/v). The hemolysate was stored frozen at -20 °C until the time for determination of red blood cell folate. Serum and red blood cell folate levels were measured by radioimmunoassay using commercial kits (Diagnostic Product Corporation). The results were analyzed statistically with a Burroughs B 6700 computer using SPSS programs (Statistical Package for the Social Sciences) [9] . Comparison between means was done employing Students's test for paired samples. PEARSON linear correlation coefficient was applied in order to estimate association between variables. The level of significance was set at 5%.
Results
Figs. 1, 2 show the levels of serum and red blood cell folates in the parturients, placentas and concepts. Mean serum folate levels were significantly higher in newborns than in their mothers (t = 16.08, P < 0.001). Serum folate was higher in the newborns than in the mothers in all cases. Similarly, mean levels of red blood cell folates were significantly higher in the newborns than in their mothers (t = 11.29, P < 0.001). Only in 2 cases was the level of red-blood cell folates lower in the newborns than in their mothers. A significant positive correlation occurred between mother and newborn folate levels in both serum and red blood cells. Mean serum folate levels in the intervillous space of the placenta were significantly higher than in the parturients (t=10.6, Ρ < 0.001) and serum folate levels in this compartment were higher than maternal ones in all cases. Mean serum folate levels in the intervillous space were significantly higher than in the newborns (t = 2.82, P<001). In 10 cases serum folate concentrations were higher in the umbilical cord than in the intervillous space of the placenta. Significant positive correlation occurred between placental and maternal serum folates, and between placental arid neonatal serum levels. In turn, the mean levels of placental red blood cell folates were similar to the maternal ones (t = 1.18, P > 0.05), with a strong positive correlation between them. A significant positive correlation was detected between serum folate levels and red blood cell folate levels in the mothers and in the newborns. Tab. 1 shows the results of the correlations calculated in the present study.
Discussion
Several studies have shown that serum and red blood cell folate levels in full-term newborns are higher than in their mothers [2, 5, 10, 14] , and these observations were confirmed in the present investigation. This fact suggests the presence of a mechanism that guarantees adequate amounts of this vitamin to the fetus. STRELLING [12] suggested that the placenta may function effectively in transferring folates to the fetus for the fetus's benefit. The folate levels detected in the present study in the intervillous space of the placenta support this suggestion and contribute to the hypothesis advanced by some investigators that the placenta may concentrate folates [4, 12] . ANTHONY etal.
[1] isolated a specific folatebinding protein from the placenta. Since the so-called specific folate-binding proteins are believed to have the function of binding folates for storage [11] , their presence in the placenta may account for the folate concentrations observed in this organ. It has long been believed that the fetus removes folates from a compartment having lower concentrations of this vitamin that the fetus's own levels.
The results of the present study show that, most of the time, the fetus actually withdraws folates from a compartment with high folate levels, since mean serum folate levels in the intervillous space of the placenta were significantly higher than in the newborn. Otherwise stated, the newborn has high serum folate levels in relation to its mother because high folate concentrations are offered to it. The fact that in some cases serum folate levels were higher in the newborn than in the intervillous space suggests that, in addition to folate concentration by the placenta, other mechanisms may be involved in folate transfer to the fetus, thus permitting the fetus to build up higher folate concentrations than offered to it. Although a mechanism exists which undoubtedly favors the fetus, the folate concentrations in the newborn are related to those in the placenta and these, in turn, to those of the mother, since positive correlation was observed between them. The fact that the levels of red blood cell folates in the intervillous space of the placenta were, on the average, almost identical to those in the mother and the fact that the correlation coefficient between them was close to one indicate that the erythrocytes suffer no alterations in terms of their folate stores when circulating in the intervillous space of the placenta. Positive correlation has been reported between serum and red blood cell folate concentrations [2, 3, 5, 7] and the results obtained in the present paper confirm these observations. Thus, the correlation existing between the red blood cell folate levels in mothers and newborns may simply be the consequence of the correlation between serum folate levels in the mother-newborn binomium.
Summary
Folates, essential nutrients for man, are especially important during gestation. Serum and red blood cell folate levels were measured in 51 parturients and in their respective placentas and concepts, with the objective to further elucidate the mechanisms of folate transfer from mother to fetus. The interrelationships between the three compartments with respect to folate levels were also studied (Tab. I). Serum and red blood cell folates were measured by radioimmunoassay in samples of venous blood from the mother, from the intervillous space of the placenta, and from the umbilical cord. Higher folate levels were detected in newborns than in their mothers both in serum (3.9 times) and red blood cells (2.3 times). Serum folate levels were higher in the intervillous space of the placenta than in newborns (1.3 times) or mothers (4.5 times) Fig. 1, 2 ). These data suggest that the placenta concentrates folates, thus offering high concentrations of this vitamin.to the fetus. It is possible that f late-binding proteins existing in the placenta participate in the mechanism of folate concentration in this organ. However, despite the existence of a transfer mechanism that benefits the fetus, a significant positive correlation was observed between serum folate levels of mothers, newborns and placentas.
Keywords: Folates, maternal-placental-fetal exchanges, placental transfer. The most recent analyses of the results obtained when a series of patients with subarachnoid hemorrhage from a ruptured cerebral aneurysm were operated on within the first three days of bleeding are compiled in this volume. In order to arrive at a clearer concept of the effect of timing, these data are compared with the results obtained when patients were operated on at a later stage. New pharmacological approaches that may prevent symptomatic vasospasm, one of the major complications following subarachnoid hemorrhage, are presented. Since the combination of radical surgery and pharmacological prevention of symptomatic vasospasm with calcium antagonists seems to improve the chances of successful treatment, the following topics are discussed: new requirements of transportation in the acute stage and the availability of radiology and anesthesiology as well as a neurosurgical team for treatment in the acute stage. 
